Solid surface-catalysed inactivation of bovine alpha-chymotrypsin in dilute solution.
Although loss of chymotrypsin activity in dilute solution deviated from first order kinetics at low enzyme concentration, it displayed first order kinetics at concentrations more than 4 nM. First order rate constants varied with the ratio of surface area to volume, with the kind of vessel containing the enzyme, and with the particular test material (DS, polybrene, lecithin or BSA) coating the vessel. The reaction was saturable at lower chymotrypsin concentrations in glass than in polypropylene tubes, while less enzyme was lost at high concentrations. All these facts showed that loss of enzyme activity is incompletely, but markedly, due to a solid surface-catalysed reaction. Intrinsic fluorescence of native chymotrypsin at pH values 8 and 3, and of active site-blocked enzyme, decreased with time at 37 degrees C. No extensive autolysis of chymotrypsin was observed during the time-dependent loss of enzyme activity. Therefore, the apparent loss of chymotrypsin activity in dilute solution was mainly due to an irreversible conformational change of the molecules, as associated with the solid-surface-catalysed reaction.